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INTRODUCTION

Metastatic human prostate cancer (PC) is commonly treated by hormone, radiation, and/or
chemotherapy. Inevitably, these patients will eventually relapse and develop androgen-
independent disease with osseous metastasis. Since no effective therapy is presently
available for the treatment of PC metastasis, we are developing a novel gene therapy
modality for hormonal refractory prostate cancer based on a prostate-specific chemic
promoter, PSES generated in my laboratory. In this study, we proposed to generate a herpes
simplex virus thymidine kinase armed prostate restricted replicative adenovirus to treat
androgen-independent prostate cancers. Specific Aim 1 intends to simplify and combine the
most important enhancer elements from PSA and PSMA enhnacers/promoters to generate a
strong and simple prostate-specific chimeric enhancer, SPSES. Specific Aim 2 will test
whether sPSES retains prostate specific activity in an adenoviral vector. Specific Aim 3 will
test whether SPSES can control adenoviral replication by controlling adenovirus Ela and
Elb expression, and investigate how replication competent adenovirus eradicates prostate
cancers by micro positron emission tomography (microPET) imaging.

BODY

Task 1. To generate a strong and simple prostate-specific enhancer. (Months 1-6):

a.  Generate deletion consrtuct (Months 1-4). We have successfully deleted L2
and LS5 in PSES, and replaced the 90 bp proximal region of PSME with
simple AP-3 binding site. These manipulations reduced the size of PSES
from 513 bp to 407 bp. The simplified version of PSES is called m6.

b.  Test the tissue-specificity of new deletion constructs (Months 3-6). The
tissue specific activity of m6 has been tested in several cell lines. Figure 1
demonstrated that m6 retained a strong prostate specificity.
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Task 2. To test tissue-specificity of the modified PSES chimeric enhancer, m6, in an
adenoviral vector (Months 7-24): ’




a.  Construct Ad-m6-Luc (Months 7-12). Ad-m6-Luc has been generated. We
are in the process of amplifying the virus for next step testing.

b.  Test the tissue-specificity of Ad-sPSEC-Luc in tissue culture cells (Months
13-18). Ongoing.

c.  Test the tissue-specificity of Ad-sPSEC-Luc in vivo (Months 19-22).
Ongoing.

Task 3. Investigate the capability of SPSEC to drive adenovirus replication in a prostate
cancer-specific manner (Months 13-36):

a. Construct Ad-IU-1 (Months 7-16). The first attempt to make Ad-IU-1
according to the original plan has failed due to a size limitation of adenoviral
vector. We have changed our construction strategy and made Ad-IU-1 as
illustrated below. '
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b.  Invivo test ussue-specific expression of TK, Ela and E1b proteins in Ad-
IU-1 infected cells (Months 17-20). On going.

c.  Invitro test the tissue specific replication of Ad-IU-1 (Months 19-22). On
going.

d.  Invitro test the therapeutic efficacy of Ad-IU-1 (Months 20-23). On going.

e. Invivo test the therapeutic efficacy of Ad-IU-1 (Months 22-36).

f.  MicroPet image C4-2 tumors (Months 9-20). It has been finished and
published (see Reportable Uutcomes section). In general, microPET imaging
of tumor is less sensitive than PSA assay. The reviewers of this proposal
also pointed out this problem.

g.  MicroPET image the therapeutic effect of Ad-IU-1 (Months 21-36). We
have made 8-['*F]-fluoropenciclovir for TK microPET imaging study (see
Reportable Uutcomes section).




KEY RESEARCH ACCOMPLISHMENTS

1. Successfully shorten PSES as planned and demonstrate the prostate specific activity of the
shortened form of PSES, m6.

2. Successfully construct Ad-m6-Luc and Ad-IU-1.

3. Have tested [''C]-choline and ['*F]-FDG microPET imaging in prostate cancer nude mice
model.

4.  Successfully synthesize 9-(4-[18F]fluoro-3-hydroxymethylbutyl)guanine ([18F]JFHBG) for
microPET imaging Ad-IU-1 activity.

REPORTABLE OUTCOMES

Some of the results of this study has been published.
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CONCLUSIONS

In this past year we have successfully shortened PSES as planned and demonstrated the prostate
specific activity of the shortened form of PSES, m6. Ad-m6-Luc and Ad-IU-1 have been
constructed. We are on the process of characterizing these two viruses. We have tested the
sensitivity of using [''C]-choline and ['*F]-FDG microPET imaging technology to monitor prostate
cancers in nude mice model. It is unlikely that we can use these microPET imaging technique to
monitor prostate bone metastasis due to its poor sensitivity. We have successfully synthesize 9-(4-
[18F]fluoro-3-hydroxymethylbutyl)guanine ([18F]JFHBG) for microPET imaging Ad-IU-1
activity.

REFERENCES

'APPENDICES




